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Introduction  The release of NASA‐STD‐5009,1 “Nondestructive Evaluation Requirements for Fracture Critical Metallic Components,” in April 2008 overturned the long standing requirement that either sensitivity Level 3 or Level 4 liquid penetrants could be used for NASA Standard Level liquid penetrant inspections.  The new requirement imposed by NASA‐STD‐5009 states that:  “The penetrant system used shall be a fluorescent penetrant of Level 4 sensitivity.”  The ostensible rationale for this change was that the liquid penetrant capability studies performed in the 1970s, which are the basis for the NASA Standard Level crack sizes in NASA‐STD‐5009, were based on tests conducted with penetrants that were deemed to be equivalent to the modern day sensitivity Level 4 designation.    The requirement that only sensitivity Level 4 penetrants can be used for NASA Standard Level NDE created an uproar from many NASA contractors who complained about the cost of switching penetrant materials and developing new procedures, or having to perform demonstration tests with existing  sensitivity Level 3 penetrants in order to qualify them for use.  To address the issue, the NASA Nondestructive Evaluation Program funded a task in October 2008 to compare the performance of sensitivity Level 3 and Level 4 penetrants.  This NASA Technical Memorandum documents the results from the study.  





































11/5/08 Vendor 1 HM607 3 59 51 8 0 0.081 N/A 
11/12/08 Vendor 1 ZL-56 4 61 56 5 1 0.052 0.063 
12/3/08 Vendor 1 HM704 4 63 57 6 0 0.056 0.085 
12/10/08 Vendor 1 ZL-67 3 66 59 7 1 0.073 N/A 
                    
1/21/09 Vendor 2 ZL-56 4 82 75 7 22 0.061 0.085 
1/28/09 Vendor 2 ZL-67 3 81 70 11 15 0.071 0.130 
2/4/09 Vendor 2 HM704 4 81 74 7 19 0.059 0.076 
2/11/09 Vendor 2 HM607 3 81 75 6 21 0.057 0.080 
                    
1/7/09 GSFC 1 HM704 4 82 77 5 8 0.055 0.065 
1/14/09 GSFC 1 HM607 3 82 77 5 5 0.056 0.070 
1/21/09 GSFC 1 ZL-56 4 82 79 3 3 0.056 0.082 
1/28/09 GSFC 1 ZL-67 3 81 78 3 5 0.050 0.062 
                    
2/18/09 Vendor 3 HM704 4 81 80 1 7 N/A 0.070 
2/25/09 Vendor 3 HM607 3 81 77 4 5 0.054 0.065 
3/4/09 Vendor 3 ZL-67 3 81 80 1 9 0.042 0.059 
3/11/09 Vendor 3 ZL-56 4 81 80 1 7 0.042 0.059 
                    
4/1/09 Vendor 4 HM607 3 81 78 3 9 0.048 0.062 
4/15/09 Vendor 4 ZL-67 3 81 73 8 2 0.071 0.090 
4/22/09 Vendor 4 ZL-56 4 81 73 8 5 0.061 0.080 
























Vendor 1  a90/95 = 0.056 inches
Vendor 2  a90/95 = 0.056 inches
GSFC 1  a90/96 = 0.049 inches
Vendor 3  a90/95 = 0.041 inches

















5/6/09 GSFC 1 ZL-37 4 81 80 1 8 0.044 0.059 
5/8/09 GSFC 1 ZL-27A 3 81 81 0 5 0.026 0.058 
7/9/09 GSFC 1 RC65 3 81 81 0 2 0.026 0.058 
7/10/09 GSFC 1 RC77 4 81 81 0 3 0.026 0.058 
                    
5/13/09 Vendor 4 ZL-37 4 81 75 6 1 0.083 0.165 
5/20/09 Vendor 4 ZL-27A 3 81 79 2 6 0.05 0.065 
8/6/09 Vendor 4 RC65 3 80 72 8 3 0.078 0.165 
8/14/09 Vendor 4 RC77 4 80 73 7 11 0.061 0.07 
                    
6/2/09 Vendor 3 ZL-27A 3 81 81 0 1 0.026 0.058 
6/10/09 Vendor 3 ZL-37 4 80 80 0 0 0.026 0.058 
8/25/09 Vendor 3 RC65 3 79 77 2 2 0.052 0.065 
9/1/09 Vendor 3 RC77 4 80 79 1 3 0.043 0.059 
                    
6/17/09 Vendor 5 ZL-27A 3 79 79 0 16 0.026 0.058 
6/30/09 Vendor 5 ZL-37 4 81 75 6 47 0.062 0.09 
8/18/09 Vendor 5 RC65 3 80 77 3 3 0.056 0.076 
8/20/09 Vendor 5 RC77 4 80 78 2 1 0.05 0.075 
                    
6/24/09 Vendor 6 ZL-27A 3 78 78 0 8 0.026 0.058 
7/8/09 Vendor 6 ZL-37 4 81 80 1 6 0.026 0.058 
7/20/09 Vendor 6 RC65 3 80 77 3 2 0.048 0.062 
7/22/09 Vendor 6 RC77 4 81 77 4 2 0.052 0.075 
                    
8/13/09 Vendor 7 ZL-27A 3 80 77 3 16 0.058 0.09 
8/11/09 Vendor 7 ZL-37 4 80 75 5 30 0.077 0.112 
7/25/09 Vendor 7 RC65 3 80 76 4 45 0.059 0.076 




























GSFC 1 a90/95 = 0.031 inches
Vendor 3 a90/95 = 0.035 inches
Vendor 4 a90/95 = 0.057 inches
Vendor 5 a90/95 = 0.042 inches
Vendor 6 a90/95 = 0.046 inches
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Historically both sensitivity level 3 and sensitivity level 4 fluorescent penetrants have been used to perform NASA Standard Level
inspections of aerospace hardware. In April 2008, NASA-STD-5009 established a requirement that only sensitivity level 4 penetrants
were acceptable for inspections of NASA hardware. Having NASA contractors change existing processes or perform demonstration
tests to certify sensitivity level 3 penetrants posed a potentially huge cost to the Agency. This study was conducted to directly
compare the probability of detection sensitivity level 3 and level 4 penetrants using both Method A and Method D inspection
processes. The study results strongly support the conclusion that sensitivity level 3 penetrants are acceptable for NASA Standard
Level inspections.
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